to 






1TR 



ft ft 



ft 



PTT 



% SfSRT^R ^ 5Rlf?f 
% ^r 



f% 



1 1 



f^rr 1 1 

r 
% 



% 






, ? ^ % 



qft 






^?r * 



5TT5T % 



f^RT 



q?rr STHT sfrc I 



*?T3T 



<jFt 



srar ^^r 



t^ff 






m fax 



qfrfc 



5ft 



t 



t?r , 
^1 1 1 I $ 



^TR ^ 



^rar ; qi: 



f^T *ft 

ft% ^-i 
ET sq^i *ft 



1 *nat3r 
fax 



|tr , 



WTOT | 



, 






r ft^ft |, 
q?: 



fire *f 



1 



% 



^tfaw 

flERT 

cft*5KT 



'3 



*3 
33 
33 



flfa 



33 

^"tfaw f r 

37 ^v 



tpSTTTOSTT ^R^IS HSTralT *F 



fir 33% WTOFI t nrortRrar ?% ft | 

T ^itl%?TO 
) TOHKPT uoo 



f sfarir ^c ^qw % w 



ftorarr 



5 I 
% fiRW 9, srRrafas ^rrar 9 d ^f T 1 1 wr 



PT srrg 

^rmr 1 1 deff wjf ^ ^%w % ftn? vft-^ wdV^f t I?T| 
i ^ ifcif % l^ff ^f t *s$f ipp 919 ^ ^flrnr qiqr 



war I, ^ff %?| i ftraRi TOT wwi I, TOW 

f ? ! t 



) ere? f ?r| if ^TTIT sro TO ^ *r? ^w wr ^fff 



q^r eft 1 1 

HT^T qrft 

srfira* % ^t?^ 1 1 



1 

fr srenpre I, f^^r^T wg^r % fe<? ^TH i' 



ft I^^'^T 

f 1 1 |r*>:R % ?V f ft 



^r^TH fis^rr Ij ter, 

% Q% ^xT ^? 

^' ( sf* ft ^' ^r-^ft ) qfsr qgri 
^r% fe 
ft ^fr t-.-i 



lf f% 



% fe^ ^f tjqfg jtar |, TO ^w ^i^f % ftr<5 ^ 1^ % 
swsri i star t Vr srernw TO% *nq STOW wq-fsro wfai 
% i sn*q-5*R ^r wft^ ?ft$ $wf % ftrcj ste f , 
*3n* iff ^rarar srr s$3T i ste f ** 
\ 



% ^m-nm 5^ gq ^ft% i ^5 ^^ ft^T 1 1 
% f^r? fw^q qraf ^ ^rr^^^^r ^ff! q? ^ft i ^5! ft ^^ft ^ig ft 
1 



ft ^ |*^:H SPT 
ft qR^icf f%^r sn H^^T | I ^^g^f: *7<srf % ^?q' ft 



% f^n? ?^r ^H ft* sq^Tff ^cit 1 1 



, 



^ % ^^ % flrq 



tit TOST 



%,'JTO dt t i srs ^j snffN nn srn^ ? 

, 



1 TO 



wsr 



*^ f ft 
1 1 



3*1 % ftwfar ft ^tffora ^T srfer ^f r ft** 1 
*ng &n | ^ 

it ^ftf^T ft 



I IH m it 
wi^i 

WW % PIH!^ t ftwr 1 1 $a ^^r 

I 



n % 

ZWR wm |, st 
ft 



i % q^fenm trc srrgf d^r 1 1 TOW^rorat ft 
% f^^t^r^ ft, 5TT^Rr^ qf^i^i! % ft:^^ fii^ra^ ft f^rarnra % ^ ft 



ft i^T(^ ^r a^pitn star I i t^^r w^ sw % 
% wnSft it ^it f i ^ ^H^f ^| ^ 
it! ^ gsnf it s^^-^r^ in ^ jpn| ^it 1 
^tr^ ftcTT 1 1 isrn?c 9 &gr % ^t ^ 
I i^rr??! % wf! it| I^T rw *ffl if^rr 1 
ft Shri^ ^n^rr | i 

ft 



it ^sff OTJ^ ftaft 1 1 

t^-d^r me star 1 1 ^f t^r, =1% iw ^ sr^2 1, 

1 1 war 4tH^ it 



gftm It sn?<fl $ wft*f %g^ fire 



% f^^^ft^ % foi? vfo qn?r*i ur 
'&%tf ( Lubricant ) ^ 1 1 
me ^ t I, 



^^ t 






f% ^rnvrTi ^ <%i% qr^r^ ^tn xrRrg^l fq^^crr sfte fer^s 
1 ^^t ^q^fn^ri % mm I f% ^f ST^T |, qr??t % 



i i ww^ir iRt^r^ ^TtJr ^ sfor % 



( Illuminating power ) 



I 

^tarr I i ?H ^TW % 

^ *?r 1 1 

q^c *ft ^^r ^^mr ^mt I i ?H& qr^ft ^ wif sfk ^nii % 

^t 1 1 q**ref ^r ^ftSz qpc *ft tfta % 
1 1 ^FT grif^^r $ tft ^rqgiK it^rT 1 1 



^ ^r% \ 

i ^^t^: % snwr^f ft *ft 5TtH w ^^in ftcrr 1 1 

f % ^H 8 *ft ^flf w w^ s^fi^ star 1 1 



( Insulation 
star | i 

fira sne star I i WET*S % ^re 8 H? $ snft ft, 
ft, f^3<t % $*i*Tn*nB % fiwrfar ft, 

% 



\ 

flrfog TO^ % SHIT ^ g^; ^7 it ^^wr ^?^r q^^Sf % 



^r % 

i 5^8 f 

^Ff i qrf^^'cr ^ ^r^^ ^ i % 
itf ^i 5119 ft^ ^ i 
ft qfl^gr ^ H^t 1 1 
i 



ft* 



3>R*3i ^fe^rTi ^ 5if cm sfa jg^cTTq^r 1 1 ^R^r % 
fMN fe^r 



ft 
< 

^ 
f lT ft f I ^RcT % S^THirif % fi(cpTH ft ^TW 3RspV %^^^tft 5f5f ^ 



35T 
t wi^r ft 



1 1 

% 
% 



^rf|tj 



% swift %. 



; i 



% 



I %>nm% % 
trf^t I, 



aft* 



w? 



^ ( ftft .) site TO ( tta ) 1 1 ^fira* ^ fel*-$*r, ^ft^r t<5r , 



T ^ | I lajffaif ^ toi! t ^ ^ftl^f Jt 

1 ^ % ( c i) ^Em4t t^r, (=l) ^rT?ft t^r ^i^r ^i^sr t^ ^ (i) 



sra stt ^, % ^t^ witft % t^r ^ i 
*rr, ^^f , 



i 

% iNr *?V ^ ^ *r$f ft^ I 
*ft % sr^ fcTcr: ^-ft % , 
vfir i??-^ ^t f i fgtf^?^ tf ft 



^9 ^ff ft sn$ ! 

r 

tor ^^flr tofrl; i % &ir srw ^?j^ g-f snftlf I $ 
ft ^i^^r^r *ft f^% % | ^T^TSI <re fq^c^ % ^ ^TTI ^gt^ ^ritt If, 
I sn ft 



spiff t^rf % EIIW ^l^ft 1 1 






it fira& sftc srfsr, w* ^4f , *imf, ftrsrf *rf ^ *S*TO ^ SF* w^^f % ftsfar ft 



foram m l 

1 1 w^ ftfe^f % *ft 



f sif fir 
vgrift^ ?pi *ft ww d^f ^ 

% 



5(?sfi ft 
% ^i STO$ ^R ft 



I 
l 
^ tftarc ^T f%^ IIT I^?IT |?TT | l 



ft sr^rr f^rr, 

3T*? ft 

ft $spr ^^c ^^ ^T5Rf ft ^rit ^ I 



^%r^: (Lord Playfair) 
% qrf<^R sgt fgrf^r ft^qft 

ft ^q 1 ^^ ^f! SIT I ?H% f ^ 

f ft ^^f f* ^ W5B ^^ 
ft ^^r I ^ *r& ft 

i ?if ^ *im: > 52 TT^T m i ^fsnTO^sfrn 
^ % ?H ^^ w % ^ ?srra ^r^ t^r f^^^cri ^fT i 
r ^r i ?^ ^^ % ^^ ^^ ^^T ^ TT^T i ^sr 
\ ? ^TT^f ^t^t ft tsr % ? t^ snS* ^Jt l 

^f raf i^ wff l 
ft *tm% ft 
*^^f ft rai^ ft 



srrara, worn, 



it q 



aw HT?:T 



1 wi; % ^ t Itetfta ^f wrar ^f^r^ fWV 1 1 ^ $jrtlrTO 
wmr 



t f f fe?f 1 1 ^par^S wfa urn % ^ fwoar^T 1 1 nr 
eftfe ^T ftcrr 1 1 ?^f% sfie ^fsr ^V ^H?r ^fe ^BT star 1 1 



star 1 



star I ^ ^TH^T SRS* ^"^ I 
1 1 ?nS ^^r^ set wmr V* % v* 



JTRTT ^ ftcTI I I 

1 ^ ^ aw: ^ star I % U 
stgrr I i 



we wr^f If ^Vfii^m ftr^^r^T 1 1 
4i?gf5B ^t qqrnsn ^^r vtft 1 1 ?^r% 
' ftar 1 1 

1 ^T t^r ^ f ^ 



TTT^TT S sr ^ora'T 1 1 

| I SW^V, SKJ^T, OTfl^T sfa 

t^r Pr^rcri | I ^ firtjt OT ^ % 



% W*M* 1 1 
JTW ^ srf%5[c?r fi^n 1 1 



wsrr ^q 1 ( 'i 



utg ftat I 



% sfrsjift firt % t^r % tftar 



% 



o'i;c; ^^ r | I 



) *^tft | wh 



| ^gtw 3ft ^ ^^r sym: A:<> % w 

1 u^ |o ^ ^fift^T % 



WIT 



f 



-< 







r SET sfosrer *Sfc sqferfo 

TOW 



thr 



f *R, '^r, 
^ft % aigsrf, *m? ^ warn 8 ^Rroir qranr srrar | i 



: ? <> 



% 



% zig^f , 

1 w % u m |Q % *\ qtra 1^ q|tl%^[5R ^oTT -n i 

f TO ^ I 



V* 

% 

\ 

% ** 

TTl^T % ^* STfesjcT ^ft | I 

1 ^ \* 

t 



% qf 

!<snr |ir 1 1 ^JV g^ 8 ^if -^r 
1 tot 5^% sffa *n$t * 



% 

SRI ^f f^iott ^rar rn 
i 



% 



fir^^rr IT i 



% 



% q4 % 



|o ft 



ml 



thsr 
I, sn^: *^ sifgr^cr i 



1 1 



| f% ^ff q^fg wsrr 
Sir 



er? w ^ i 






% 






1 1 



t Tfiipif 
qr^ft % *$% nm fir^rr 



%* 



| I 



n 



^fk sqferfe 



1 
ft 



ft nt f ^ ^|tf^^^ qrar 



ft, f^^r ft ^ ^ff%*ro qi^r q^r | i 
1 w^i^ *^ % *^^ sffir^gr ^ ^^ ^ snsnr 
ft sc 






ft 



tws ^5? 1 1 fas^-fa^ HW ft ^t$f ^ foro-fvrwi ftrafFsr siftqi%r fe 
f ! ^Hi^g? ^Rr^ft %^T ^ ^^ri %m$ ^rq^q% ft^r^ 
fi^t 1 1 fifsr-fiw w^f % ^ftflrir ^V ^iftr % 

t 

% 
ff; w^ffff^ ^H-VKR % w ^q^ivf if 



f ^ *na! ^T 5i%qi^ 5tgri |, 



% ^ ft qm 

srfe 

i ^^ % w?c 
^T |, 

|o 



( Bloez ) 
IRT f?^^fTm ^IT fl? ^f\% ^ tn^^r % 



1 ^5KtqM ft ^ft| ^r ^IWT? ^f m 1 1 
^nm%& ff^rr 1 1 ^ &w\m % 
% e&Rrrfif q^: *ft ^QC ^t xifcrfsB^T ^" ^ ^ st^ IT^^M^ C5!^T 1 1 



ft, *? 
ft, <tftrfz5frr fe'psftsrf 

( Charitochkoff ) ^ if f^rarronf f% ^ sratf! ft 

% ^^ sftfJiaf; *ft ^f{% I? I 
I %%%q ^ $*^*R % 

( Erdmann and Kothner ) ^i qr?f rar ( Pyhala ) 
It 1 1 



5^5 



i 

, q TT^T 1 1 

$$tf^ro ft f^ ^^u % ^ftra 4tFii3B ^ft qr^ ^snt 1 1 OTf 
ft q?vjcp % <zftf5r35 ff^*f? ^RT ^ t ? q^c rr^Rw q^r^f ft 

ft 



f s 

^H fe^cf % *Mp{R ^T^f^S q^t^JI % ^^rf^f^ 
^[ ^TWfil^ q^T^nf % iTjtfijpPW HSq^T ^ ^3cfT 5, ![^ q 

ft qte ( 



), 

% mg $f , ^^tsr ^if? ^T wN |w i I 
% srarroffo qftgrar 



. I ^^r fjg gr ^it ?^ HI^ %?TT 1 ^ 

ft wm *fa f^r^^: ( Kramer and Spilker ) srg^ 1 1 s^tif ^T ?7cr in 
% cT^r ^ ^TtTr-et srcgtf ^ WTT q?: q^?fe war ft 



f I ^i^cr^ w* 3flw?fii^ nw^^f % 



S[RT 

n*r *SUR ^ sw ft 



ft 

t w^rr 1 <> ^ ^ sr%s[r?r ^? 'sn^rV 1 1 



1 
sne 



1 

^^f % ^rwjg ^i 
it 



q^t ft ffaft % 
wsu S ^ff 



i 

TOR % q^is ^g" ^ni^ I 
if 



me stt t, ^f ^^r ^T% 1 1 ^ w^ I 



% 'Sim ^ frf%tf 
*ft If i 



ftWT I IT, ?Tf WW | 



o 



f^ qrmr m\ t f^r qf^f|i% ft 

W 

jhrr 



f^rr | f% ^Tf^f wrer ^msr ^T^HT?^ % 

\ ^f^^n 

1 1 ^{^ ^ftfir^jT eft ^i^r ft ^^rfe^w ^ ImsftftFTO ft, 
ft ^sft I; I 



TOW ^f^ft 1 1 ^ff % ^feRra 3 *rto 
I ^ff % fe>fe*m ft 
t *ff i %>fl^roft 

ft f^^^f^r 5tff ft^rr irw 5^r ^n?r ft^rt i; I 5^ ^Raojf ^r ??f e? 5f ft 
STT H^TT | f% fii^r-fiRr qjtfe^^r ^t i^rf% % 



I ^"f% ^ ^Rf ft ^ItfilTO qfTf ^t ^T| ft q-im 5Il^T |, 

t ijfe ft^t f I if tff q?; grn^r% i^ 1 ^RT!" ft 



It I <fl* ift 
1 



% wane 



1 1 



ftifw^r 



| ^ 
| ^ firfk^ wnwiw q^f^^n ^5 srranr 1 1 



smrr 1 f% ^f^ 1 ^ % <t% ^r^ ing ff^" ; 3^% qrR^r^ ft 

ft *!N-^"$fV ^iwr| w ^T^rm ^wr ft^if I 
1 1 ^fer^ ( Mallison ) 

% ^r^^i ft ^ srf%OT % ^^r $?^^f ft, V ^^ ^wi^e 

si few 



* ft 
t dH 

( Lane ^ Garten ) ^ ^ % gf^^r 3>r ^ ^rrr I^RT TOT 1 1 



% swt 



wu i 35?^ If 4k 



% 



firoftrfiw nff JJ fiwrl^r ^^ 9^ 1 1 



WE HT^^gr ^ ^ ^grft ftfir 



I ^^f if 



| i 



% 



4k f^ft 






% 



) 

H^, et^i^r, ?tf HT^T ^ ^^n it 
( * ) 
( Dosor ) 3i ^ftfii^m ?et m w 1 1 

( ^ ) 



l 

ftS !? 



1 war: 



) 

) ^^ ^Tf wg^ ^R ^ri^r ^Hr 1 1 ^ ml 

ft f n % %w ^r?r ^rlr fa ^ ^T d 



1 1 feir^^ % is^^t^ % 



f% 



Srfa 



1 1 far t^r ^ f^fe^s H^cgr g^ it?rT | whc 



1 1 ?H*t n^i^z ^f W^T srfa$ ^5?ft I i 






fefcmn SPT t^r r$^rf cr 4tt ^w^: t f^^^rr 1 1 






1 few ^o ^ ^4r srflr^raf 



if! ?prT i ^^% fgRt^^j ir fawiferfef sffef me f 
TR, ftnd, A. P. I. 



% 



I I ^ET 5ETT^T^ r? | fe f^t nsra ^r ^t ^fit^ ?f grr |, 



* 



I I 



'* srfirarar 



** V* 



I 



I i 

*ft 



*mr 1 1 



1 1 



f o S 



wsrr 



1 1 



|i 



ft^rr 



% 



1 *^H % 



| i ^ryf % 



tn| ^1 1 1 



wgrr o'l<> 
SIT i 



II 



1 qgtf^w w'fcta'te sNft SET ftat | I HV? ! 5 I**** rn$i t$<sc 



It i*^| ^ ?nt: qri^f ^qf ^qf ft^sfr IT 
I i ^=m !%%E ^^- ^ wm 
1 sifter t^ 1 1 ^^i^trt *CT t^V i i 
i ^ ^R^T wtTi-gTB ^i^? ?e% K*m ^ ^^^TT 1 1 

i^: W srfeorar 



1 1 



^T % q^forw it ^r^ % i^ 5rRr^<r ^fm | 



% ^I^T c , 

ffcTT I I ^et* f^%H WSI *^S ?|T ^ ?f^TT I I 



% tor-Hf^T 1 1 r? fiifkgr STOR ^T ^T 1 



1- ^H % 



1 gww* % 



I I 4^*fe*n $* 5hft I 



f^fr | 



f 

r 1 



it ?i^rr f 



1 m* f* 

ft 



ofni i^ar 



% ^-^5? % ^if ^ ^?? ft^rr 1 1 ^sff grf? % 



f f i^f & sft tiT 
T fiffolS ^59T 

it w^fr SEIW (o*^ 5?^?r) *safr 1 1 



I H*T fiffolS ^59T o'^t; ^ oX^fo m B^ V 



|o g 

|, ^5 ^t few 



| I ?a^ no srf^^fg-^ ^>^r^ ^wr mg ftt ft 



f sfterc srp^f % ^ t ^f^f^s^f ^ 5im?i%Jt?f (Weitzc, 
Nieuhagen), 8 t<i ^^f^rr I i qgd ^r-^ ?r TT tor <t ^rmi ^^ ^n ft ??Tr I, 



wrfijm ft $5>%?m ft^rar f I u^e f 9 % 



I I 



fii^r 



t^r 



1 ^1 % 



1 

ft 



4V 



ftcfT 



^R 



HPT 

firfee 
^5 f%-Wcft I, 



ft 



sj ^ft 



35T *? f 



ft 



tte ft 



war 



f 



(Ishikari) 
( Niitsu ) 



me ^ 1 



spa ipr i 



wferw ft 1 1 np % S 



fafinr 



1 1 



| 



o*c;o 



urarr 



| i 



f I 



sftor 



1 1 ift 



1 1 ^r? t^f wet 
1 



g\qf ^ f^llf^ % *ft Shar ft*^ ^T qgrt mm 1 1 
^ 
rf f % 



g*r? % 

g ^T5f^ o'q^ R% 

( ^T % 



wsrr 

173*1? 3&T ffaT | l) 



f *R W* fltf 

( 



q^isf 5gTf H % 

ft f ^ ^r*^ ?f^ % 
%^r ft for snm 1 1 
^q ft ?? m | i 
t^r ft af%g ^f err % t 
^T^ % fircsm 



*f 3T 
ft *f cfT | ^ ftoT ft 



3TRIT 



tarr | I ^ 

| ^ if 

% 



, % em *if tfc ^^ i ?ra ft -w^r 



% 



s(Fc 2 O ;! ) 
(MgO) 
(CaO) 

& (Na 2 0) 

(KaO) 



(MnO) 
(V S 0.) 
(SO,) 
(NiO) 
(Li a O) 

(if^f f^f^f 



rn 



'U 



!'<* 



' I 



wftf 



t OQ*0& 



% 



1 1 d^r % 



f 5KTT 



f I 



( Uren ) ^ fcni 1 1 



^r? 



1 1 



cfe 



sricrr I 
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^tTr, 



i v f 



I ! 



% 



, sri 



\ 



^f V I 



di" f I 



% 



% 



srmr I i 



ftrer H^ 1 1 



I 



i ^ ^gqff 



rft 



% 



ff &' 



I f% 



% sn*j 



1 1 m 



% 



srtg ft 



% 




% JTI^T: ^ $2 5ft 



ftnor wrar | 



1 



ion 
i ?-aw 
I, fsra^lr 



% WR 1 1 



1*0 ^z TO 



% gta if 



1 1 
1 1 



EF5ti-'?5R ^trg^B ftatr 1 1 



, 



% 



1 1 



u ^ < 52 ?RP % sfl ft 




% 



( fff ^RR ) sisrr *rrar 1 1 

f 






SToRT 5fTCT f I 



f% 



fe 




t 



srnr 



f% 



jp ^^T rr 



*ft I 



% 



** 



I f% f^r 



% 



I I 3rf ar 



sen ^ri^V |, 



I ^r? ^rm 



-l t *r?T 



% 



% 




'A 



u 



% 



ft srar 



TSVsr ^ % TO 



| 
1**^ 




I^KT 3?rat | i 



t % f^r iff v*i i| i tnrr aim 1 1 wYwft fcft 

*ii ^n awn | art TO *ft R sit uf Hwft f I ^sft wt ft wn 

WflTTO ^?I ^% 1 iJR2R'^f | i 

miw w& Is fen ^?r it tn^f ?nf re PIPIT siwrr f i 

% w % ^ ^ tiff w i t^ % *KT % 



ft** 




fE? 



ftr 



fefV ^^^ 5ritf ^ % \ 



% 



ftcft I I 



3 



it 



% 



fi R^r srmt 1 



I fqsr 



qf ^rr 1 1 



% % 



ti 1 



I \ 



f^Bt 



% 



1 1 
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pft iff fhft, 

ft |; <TC 



wt 
ftfiw 



am 



*u 



iff 



ftroi 



ft 



1 1 



fatft 



1 1 



fi^ra^l 1 



iff 
qf 
ft 



1 1 



| i 



I \ 



% 



ft 



|; 



% SRT 
f 



o 5 *rr m I 
ft 
ft w f I 



f I 



iff 



ft 



feq; 



ft w |; 



^rrt 



I, qi 



rf ? 



sp 



rft 



ft ^^ 5 
ft iff 



% q-ft^i* Jr <t srarofw TOST 



at ft^THi t si^fg siV 5g??t ft sn^V I 

1 1 

I i 



I I 



TT f 5& ! 

i 



I I 



qr| 1 1 



I I 



I I 



1 1 ^HT STSWT ^imr | f% 



f i 



1 1 



% 



JT % ft^^r ^ & ^to % IH??T ( non-knocking ) 
% i ^ ^T^jt ^^?f-H^r sra srraV | ^ ^H% ^ ^T 
1 ^ HT^R % sq^tftcr ^ ^T i^ 5:gr-qfrgr q* wfa* ST*TR qfarr I \ 



**sr sift fast d aran? % *Nt 1 1 <3^ at 



TS war 



( Morrel and Eg] off ) 



lo'* 



it 



ft, 

^R^f 
ft STRtt 
RT 

f% 



c8Gff it 



ft snt 1 1 ^^ crrqr % 



ftm 



rfV 

% 



ftftf 



1 W5T % STsrr? % 



s?r srftg <OT* | i ^ qft^R ^r prr I *rt STOSR 8 
I sffa ^f? qffaprc ste <?ff i^rr *rt STOSH S $ftror ft<ft 1 1 



% 

sr^f or %* ^ i *ahf*ra, H 

I 



f ft ^^ ^rr ^M % i 



% 35TTO ^^^t ^q^i^r ^5 ^s^ ftar 1 1 






, ^qfT^T ^rracri srs ^ ^ep \ w me 



RT fJ 
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